INTRODUCTION
Aneurysms of the abdominal aorta are not uncommon. More than five hundred cases have been reported in the literature. The incidence may be expected to increase along with a greater prevalence of arteriosclerosis incident to an increased span of life.
For centuries the surgical procedures advocated for aneurysms entailed proximal or distal arterial ligation or excision of the aneurysm sac. The efforts were invariably unsuccessful and usually resulted in gangrene of the involved extremity. Then came the epoch making procedures of Matas. The surgical attack changed to obliteration of the aneurysm from within the aneurysmal sac with minimal damage to the collaterals. Results following these endoaneurysmorrhaphy procedures have been most successful, in some instances resulting in the ideal surgical cure, maintenance of arterial flow through the affected vessel.
Unfortunately the principles of endoaneurysmorrhaphy have not been applicable to aortic aneurysms. The literature records only five instances of aortic enodaneurysmorrhaphy. Only one operation was successful, performed by Bigger, on a twenty-five year old man with a traumatic aneurysm. The inadequacy of collateral circulation about the aorta, the great intraluminal pressure, the brittleness of the vessel wall, the danger of sudden interruption of blood flow, all mitigate against the successful application of the principle of endoaneurysmorrhaphy to aneurysm of the abdominal aorta.
Recently the perfection of the electrothermic method of coagulating aneurysms and the use of strips of cellophane to promote peri-aortic fibrosis have revived interest in the surgical approach to aortic aneurysm. Symptoms and Signs: Symptoms are absent in approximately half the cases of abdominal aneurysm. The diagnosis is often made by roentgen-ray or the palpation of a pulsating mass. An expanding pulsation as noted by pressure with the hands to either side of the lesion is pathognomonic. A systolic bruit may be present. A thin irregular line of calcification in the roentgen-ray shadow is characteristic. Roentgen-ray evidence of vertebral erosion is a late sign, and is usually present only in syphylitic aneurysms.
Pain is the most important symptom that makes the patient seek medical attention. This is commonly a diffuse, deep seated distress in the middle of the lower abdomen or back, or a radicular type of pain into the hips or legs. An analysis by Blakemore of thirty-two cases of aneurysm of the abdominal aorta admitted to the Presbyterian Hospital in recent years led him to conclude that the onset of painful symptoms is a warning of impending disaster-rupture and death.
Prognosis: Kampmeier, in a study of seventy-three cases of aneurysm of the abdominal aorta, revealed that the majority of the patients succumbed from rupture within six months after the onset of symptoms. Similar statistics are available from many clinics. It is apparent that the expectancy of life for a patient with an aneurysm of the abdominal aorta is indeed short, once the lesion begins to increase appreciably in size or causes symptoms. Aneurysms of the abdominal aorta, which have begun to rupture, do not usually cause death for three or four days after the onset of the retroperitoneal hemorrhage. It is important to bear in mind the clinical picture of the beginning &dquo;leak,&dquo; lest a golden opportunity of saving the patient be lost.
Signs and Symptoms of Rupture: The leaking abdominal aneurysm produces signs and symptoms readily confused with acute intra-peritoneal conditions. The pain is often generalized and colicky, or localized to either side of the abdomen radiating through to the back or down into the legs. The abdomen may be tender and rigid. At varying intervals after the onset of pain the patient feels faint or presents signs of circulatory collapse, with marked pallor, low blood pressure and rapid pulse. Rapid loss of blood into the aneurysmal sac and into the retroperitoneal hematoma may mimic heart failure, with air hunger, tachycardia, pulmonary congestion. Blood counts may reveal exsanguination from internal hemorrhage. The sudden appearance of an abdominal mass may be the only finding. When this mass pulsates and expands, the presence of a bruit, the roentgen-ray findings, the age of the patient and other evidences of arteriosclerosis should point to the diagnosis.
Pathology: Arteriosclerotic aortic aneurysms are usually of the fusiform variety (all of eighteen cases reviewed by Blakemore) and arise five or more centimeters distal to the origin of the renal vessels. Syphilitic aortic aneurysms usually occur proximal to the renal vessels. During the development of the arteriosclerotic fusiform type, the abdominal aorta elongates materially, deviates anteriorly and bends usually to the left of the midline. The aneurysmal sac varies in thickness and friability. Paper thin areas may be present. The lumen contains a mass of clotted blood, through which a powerful current of blood flows. Laminations of the clotted blood may so thicken the wall of the aneurysm as to obscure all evidence of pulsation of the mass.
Treatment: The treatment of aneurysms of the abdominal aorta is admittedly an unsolved problem. As the incidence of death from rupture is approximately sixty-five per cent (Nixon), the need for continued search for a successful surgical procedure is apparent. The six methods used to date are: Proximal Ligation: Proximal ligation of the aorta for abdominal aneurysm has rarely been successful. Six one-year survivals were collected from the literature by deTakats up to 1947. When unyielding material such as cotton tape is used, death from aortic rupture has followed due to pressure necrosis at the site of the ligature. The use of fascia lata as a ligature material has been even less successful, restoration of the vessel lumen occurring due to the tendency of fascia lata to stretch. In syphilitic aneurysms arising above the renal arteries, ligation may be expected to be fatal. In arteriosclerotic aneurysms, the collateral circulation is so minimal that a complete one stage occlusion of the vessel will usually result in gangrene of the lower extremities. Partial ligation may occasionally slow the blood current sufficiently to produce clotting within the aneurysm and in a measure result in cure. Elkin reported such a case in 1940. Double ligation with cotton tape was used to partially occlude the aorta just distal to the origin of the inferior mesenteric artery. It would seem that aortic ligation is rarely successful for aneurysm of the abdominal aorta, that double ligation with cotton tape is the method of choice, that partial occlusion should be practiced only with the hope that the current of blood flow will be slowed and spontaneous clotting occur.
Plugging the Aorta with Fascia Lata: Mont Reid successfully occluded a dog's aorta by plugging with fascia lata. He reported two cases in humans in which the aorta was so plugged proximal to an aortic aneurysm, but both patients expired.
Electrothermic Coagulation of Aneurysms: Wiring of aneurysms has been employed for years. Wiring plus the use of a diathermy current to further intrasaccular clotting also has been used. Results have been far from encouraging. Recently there has been a revised interest in the method due to the refinements of Arthur Blakemore. Blakemore's procedures can be carried out without the necessity of disturbing the aneurysm. This is an important consideration when dealing with arteriosclerotic aneurysms which are apt to have weakened areas of anemic necrosis of the sac wall. Blakemore has reported the cure of three cases of fusiform arteriosclerotic aneurysm of the abdominal aorta and two cases of syphilitic aneurysm of the same vessel by his methods.
Cellophane Fibrosis: In 1940 Pearce reported that he had been successful in producing a gradual occlusion of the aorta in dogs by wrapping the vessel with ordinary Du Pont cellophane. The cellophane stimulated a fibrosis which closed off the aneurysm by contraction. In 1947 deTakats reported his experience with eight aneurysms of the abdominal aorta. Two were not operated upon, two were simply explored, one was wired, and three were banded with cellophane. Of this group only the three treated with cellophane survived for any length of timeeight to fourteen months. DeTakats applied the cellophane either as a collar about the aorta, proximal to the aneurysm, or as a reinforcing patch over weakened areas of the wall of the aneurysm, or as in his third case, by both banding and patching. The &dquo;Cutis'' or &dquo;Derma&dquo; Graf t: Cannaday in 1942 first reported use of the cutis graft in this country to reinforce defective tissue in the repair of large incisional hernias. The cutis graft consists of the full thickness of the skin minus the epidermis. Human skin so used rapidly undergoes metaplasia, so that after three months it is grossly similar to fascia. The cutis graft has the advantage of availability in any quantity, and of being exceedingly strong in all directions of pull. Being less inert than fascia, the cutis graft vascularizes early and takes readily. &dquo;Cutis&dquo; is easily handled, easily sutured in place, and tough as shoe leather. Cannaday closed an article entitled &dquo;Some Experiences in the Use of the Cutis Graft in Surgery&dquo; with the statement, &dquo;it is believed that it (Cutis grafting) will be of value in the stage or permanent ligation of the aorta.&dquo; I have used &dquo;Cutis&dquo; not to ligate but to retread aortic aneurysms in two cases, the report of which follows.
Case Report: B. H., (Norfolk General Hospital, case No. 51563), a colored man, 49 years of age, entered the hospital on July 7, 1948. The chief complaint was that of an abdominal mass of about a year's duration. Past history was negative except for a course of anti-syphilitic treatment in 1922. The abdominal mass had increased considerably in size during the past two months. Recently there had been more or less constant backache and pain in the abdomen around the tumor. The findings on physical examination were generally normal except for the abdominal tumor. This consisted of a firm oval mass protruding anteriorly and extending from the left costal margin to just below the navel. The mass expanded with the heart beat and a bruit could be heard. Blood pressure was only 120/80, and the pulse rate was normal. The Wasserman reaction was negative. Roentgenray findings confirmed the clinical evidence of a fusiform aneurysm of the abdominal aorta.
First Operation: July 23, 1948. A lumbar sympathectomy was performed on the right side, removing the second and third sympathetic ganglia. Sympathectomy on the left side was not attempted because of the large abdominal tumor. There was an uneventful recovery, but no appreciable improvement in the patient's symptoms or reduction in the size of the aneurysm. Second Operation: August 6, 1948. An abdominal exploration was done. Cutis graft was applied about the aneurysm.
Procedure: Spinal anaesthesia, abdomen opened through outer third of left rectus muscle, small intestines packed into the right and upper abdomen.
Findings: The aneurysm was about the size of a large grapefruit. It began well below the origin of the celiac axis and renal artery and extended from the duodenum to the aortic bifurcation. The inferior epigastric artery was stretched tightly over the left inferior border of the tumor. The posterior peritoneum was intimately adherent to the aneurysm. In several areas the aneurysm wall seemed so thin that rupture would have occurred from the least manipulation. Technique: The dissection was begun at the periphery of the mass, incising the posterior peritoneum entirely about the aneurysm. The peritoneum adherent to the anterior surface of the aneurysm was undisturbed. Dissection of the under surface of the aneurysm was continued to the vertebral column. A second surgical team obtained a large sheet of cutis from the thigh. The technique was that described by May and Spann. The Padgett dermatone was used to remove the epidermis from the corium, the dermatone being set for 0.008 of an inch. The scalpel was then used to excise the underlying sheet of cutis. The donor site was recovered with the epidermis still on the dermatone. The remaining operative procedure for the aneurysm consisted of more or less completely surrounding the aneurysm with the sheet of cutis. This was sutured with fine chromic stitches to the paravertebral fascia, the psoas muscle, the edges of the incised posterior peritoneum. Very little fixation was actually necessary as the fatty under surface of the cutis rapidly adhered to the vascular, thinned out, and hemorrhagic sac of the aneurysm.
The abdominal toilet consisted of simply replacing the intestines in the lower abdomen so that the mesentery covered the mass. Abdominal closure was in layers, fine interrupted silver wire being used for the fascia. The patient was discharged from the hospital on August 28, twenty-two days after the second operation, having had a relatively normal postoperative course.
Author's treatment of an abdominal aortic aneurysm. The aneurysm is surrounded completely with a large sheet of &dquo;Cutis&dquo; taken from the thigh. This practically retreads the aneurysm wall. As the &dquo;Cutis&dquo; undergoes fibrosis and shrinks the aneurysm gradually reduces in size. Furthermore, rupture is prevented. Subsequent Course of Events: The patient was observed frequently in the clinic and at the office. The abdominal mass became progressively firmer, with a corresponding reduction in expansile pulsation. There was a definite reduction in size of the aneurysm, estimated at about 20 per cent three months after the cutis grafting. Pain in the abdomen was minimal.
On November 22 the patient was cystoscoped because of pyuria and right loin pain. The cystoscope could be passed only after the use of urethral sounds to dilate a stricture of the posterior urethra. Catheterization of the right ureter was likewise difficult and only a 5 French catheter could be passed. The patient was tense and excited and apparently suffered considerably during the procedure. It is impossible to say whether or not this changed the patient's course for the worse, but thereafter, his condition rapidly deteriorated. Post-cystoscopic right loin and back pain was severe for two days and on the second night the patient was readmitted to the hospital due to the sudden onset of shortness of breath and weakness. The circulatory findings were those of acute cardiac failure, with rapid pulse, fall in blood pressure, fine rales throughout the lower chest. But the abdomen presented unequivocal evidence that the aneurysm had ruptured. The previously contracted and firm tumor had suddenly increased enormously in size, was irregularly lobulated, softer and pulsating vigorously. The blood count confirmed the clinical picture of internal hemorrhage, dropping from .33 per cent hemoglobin and 3,000,000 red cells on the second day of admission, to 31 per cent hemoglobin and 1,900,000 red cells the next day. The patient expired on November the 29th, 1948, three months and .~3 days after the cutis grafting of his aneurysm.
Autopsy: Performed by Dr. L. J. Motyca. Death was due to rupture of the aneurysm. The marked enlargement of the aneurysm noted pre-mortem was due to a posterior rupture on the left and the development of secondary aneurysmal dilatations about the posterior periphery, pushing the entire mass anteriorly.
The left psoas muscle was infiltrated and overlaid with blood. From the standpoint of the surgery performed, of great interest was the grafted aneurysm wall. The entire anterior and lateral portions of the sac had held well. The grafted portion of the sac was by measurement one-fourth of an inch thick, smooth, tough, and unruptured. The evident cause of failure was the weak posterior aspect of the aneurysm, uncovered by cutis.
Case Report: M. T. N., (Norfolk General Hospital Case Xo. j34?8) A white man, sixty-nine years of age, admitted to the hospital on September 9, 1948. The patient first noticed a mass in the abdomen six months previously when rubbing himself to dry after a bath. There had been no symptoms, and he did not consult a physician. Two weeks before hospitalization he observed that the mass was enlarging. About the same time he developed pain in the lumbar and sacral regions of the back and aching in his hips and thighs. Past history included a suprapubic prostatectomy and attack of coronary thrombosis in 1943. General Examination: The patient looked young for his age, was thin, active physically and mentally. The pulse was 80, the blood pressure 122/80. The heart sounds were distant and the heart was enlarged. There was electrocardiographic evidence of coronary insufficiency and cardiac strain. A non-tender, pulsating, oval mass presented in the abdomen just to the left of mid-line. It was about the size of a large grapefruit and extended from the upper abdomen to just below-the navel. Roentgen-ray findings were as follows: hypertrophic lipping of the lumbar spine, scoliosis, no evidence of vertebral erosion, amorphous calcific deposits over the lower left abdomen, probably calcification in an abdominal aneurysm.
Surgery was decided on because of the signs and symptoms of impending disaster-recent rapid increase in size of the mass and the onset of pain.
The operation was performed on September 28, 1948. The findings were rather similar to the case previously described, a fusiform arteriosclerotic aneurysm extending from the retroduodenal area to the aortic bifurcation. As in the former case, a cutis graft w-as applied to the aneurysmal sac. The aneurysm was so large that two drum sized pieces of cutis had to be quilted together to cover it. This time care was taken to get the graft well under the mass, it having been realized that failure to do so was a defect in the operation. The patient stood the operation remarkably well and had a smooth con~-alescence. He was discharged from the hospital on October 18. The patient ~-isited the office on November 17, about seven weeks post-operative. He was feeling fine and was asymptomatic. As in the former case, the aneurysm seemed less pulsatile, firmer, and smaller. A wait measurement of 30~ inches at the navel level was obtained. March 1950, sixteen The patient, sixteen months after &dquo;Cutis Grafting&dquo; of an aneurysm of the abdominal aorta.
months' post-operative, the waist measurement was 30 inches, the aneurysm remained firm and almost nonpulsatile and the patient was symptom free.
DISCUSSION
The Blakemore principles and technique of electrothermic wiring and brimful coagulation would seem to be the most successful surgical procedure for aortic aneurysm at this writing. Numerous instances of cure of smaller peripheral aneurysms by spontaneous brimful thrombosis are recorded and I have seen it happen twice. The method avoids the dangers of aortic wall necrosis inherent to partial ligature procedures, preserves the principles of endoaneurysmorrhaphy in that the approach is intrasaccular, with the advantage that occlusion may be staged and gradual. On the other hand, the armamentarium for the Blakemore procedure is formidable both in cost and lack of availability. Although Blakemore had described beautifully the necessary technical details, one cannot conceive of the method being widely used unless the prerequisite instruments and entailing coagulating apparatus be more easily acquired. Cellophane fibrosis as described by deTakats was a method which could be employed generally by the vascular surgeon. However, I found cellophane difficult to work with, and was unable to obtain the special cellophane recently advocated for this work. Furthermore, whereas cellophane fibrosis has been successful in animals, the same results have not been obtained in man. Actually I have difficulty in conceiving any fibroplasia as the result of cellophane banding of aortic aneurysms. The mass is covered only by the thin posterior peritoneum and one can hardly expect the aneurysm sac, subject to great pressure, stretched, and undergoing the degenerative changes of calcification, to form good fibrous tissue. On the other hand, cutis is readily handled, takes rapidly, remains viable and tough. This was well demonstrated in our first case, the ultimate failure of which may be attributed to the technical difficulties of sewing the cutis completely under the aneurysm, rather than to factors inherent in the cutis graft method itself. With added experience, it should not be too difficult to obtain this ideal complete grafting of the aneurysm, and I believe the procedure will add to the life expectancy of these otherwise hopeless cases. The cutis graft buttresses the sac of the aneurysm analagous to the retreading of an automobile tire and may be expected similarly to prolong life.
SUMMARY
The expectancy of life for a patient with an aneurysm of the abdominal aorta is short, once the lesion begins to increase appreciably in size and cause symptoms. Peripheral aneurysms are successfully attacked by endoaneurysmorrhaphy. Search for a surgical procedure for aortic aneurysms should continue. The electrothermic coagulation method as revised and refined by Blakemore has produced excellent results, but the method is available to only a few.
The author describes a modification of the cellophane fibrosis procedure, the &dquo;Cutis grafting of aneurysms,&dquo; wherein an effort is made to encircle completely the aneurysm with cutis. It is believed that the method will effectively reinforce the weakened aneurysmal sac and delay the calamity that usually awaits these patients, rupture of the aneurysm sac and death.
Cutis grafting should be superior to cellophane patching for the latter depends on the stimulation of fibrosis of a surface poorly adapted for fibroplasia, whereas the former actually retreads the aneurysm with a tissue that rapidly becomes incorporated in the aneurysm wall as a fibrous reinforcement.
The cutis grafting of two aortic aneurysms is reported. The first case died from rupture of the aneurysm six months post-operatively. The second case has remained well and is gainfully employed sixteen months after grafting.
